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(54) Apparatus and method for distributing print media

(57)  Various embodiments of an apparatus and
method for distributing print media are provided. In one
embodiment, the apparatus for distributing print media

104 includes an accumulator 105 that is pivotable about
an axis 122. The accumulator 105 has a print media inlet
118, a print media outlet 119, and an actuator 201 that
pivots the accumulator 105 about the axis 122.
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Description
BACKGROUND

[0001] In well-known print media handling systems,
an apparatus for distributing print media can be integrat-
ed within, or modularly attached, to an image forming
device such as, for example, a copier, printer, and fac-
simile, to name a few. Various design configurations of
print media handling systems exist in order to provide
flexibility for custom use.

[0002] In one conventional arrangement, an appara-
tus for distributing print media is positioned between an
image forming device at one end and a plurality of sta-
tionary output bins at the opposite end. The apparatus
for distributing print media can include an accumulator
sized to house the print media, for example, 81/2" x 11"
size paper, while the print media for a particular print job
is accumulated prior to being ejected to an output bin.
Once the print media is accumulated or undergoes a fin-
ishing operation, or both, the accumulator can move in
linear fashion between several vertical positions which
correspond to the adjacent output bins. The cost of such
an arrangement can be relatively high and the overall
surface area, or footprint, of such a system is typically
large.

[0003] In another arrangement, the print media han-
dling system can be an integrated function of the output
bins. A plurality of movable output bins can be attached
to the image forming device to receive and accumulate
print media ejected from the image forming device. The
plurality of output bins can move, typically vertically, to
alternatively receive print media from a stationary outlet
of the image forming device. If the image forming device
is capable of serving several users networked on a sys-
tem, and can produce facsimiles, printouts from a com-
puter, and reproduced photocopies from an original, the
user may not know the location of the job in the output
bins and will most likely not know when the output bins
will move. Thus, a disadvantage of such an arrange-
ment is that the movement of the output bins may cause
alarm or even injury to a user.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0004] The example embodiments of the present in-
vention can be understood with reference to the follow-
ing drawings. The components in the drawings are not
necessarily to scale. Also, in the drawings, like refer-
ence numerals designate corresponding parts through-
out the several views.

FIG. 1is a schematic elevation view of an apparatus
for distributing print media in a multifunctional sys-
tem according to an embodiment of the invention;
FIG. 2 is a schematic cross-sectional top view of an
apparatus for dispensing print media taken along
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lines 2-2 of FIG. 1 according to an embodiment of
the invention;

FIG. 3 is a schematic cross-sectional elevation view
of an apparatus for dispensing print media of FIG.
1 showing the accumulator associated with a first
radial location according to an embodiment of the
invention; and

FIG. 4 is a schematic cross-sectional view of an ap-
paratus for dispensing print media of FIG. 1 show-
ing the accumulator associated with a second radial
location according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0005] Forconvenience, the apparatus for distributing
print media of the present invention is described within
the environment of a multi-functional printer (MFP),
however, one skilled in the art can appreciate that the
apparatus for distributing print media of the present in-
vention could be used in other devices. A multi-function-
al printer, for example, can function as a printer for a
facsimile, a printer for a personal or networked computer
system, or as a printer for a copy machine. The MFP
can be placed in office isle ways to be accessed by sev-
eral users networked on a system, and both the multi-
functional capabilities of the unit and the multiple user
access can result in a greater number of jobs being per-
formed. FIG. 1 illustrates a multi-functional printer 100
that includes an image forming device 102 and an ap-
paratus for distributing print media 104. FIG. 1 shows
apparatus for distributing print media 104 as an integrat-
ed component within multi-functional printer 100, how-
ever, the apparatus for distributing print media can be a
separate and distinct apparatus from a printing appara-
tus, such as image forming device 102, for example.
[0006] The multi-functional printer 100 has an opera-
tor panel 106 along a front side 108 of external housing
110 for operating a variety of multi-functional printer
functions. The front side 108 having an operator panel
106, for example, is a service side of the modular print-
ing system 100 where much, if not all, of the user inter-
face and control over the multi-functional printer 100
takes place. The operator panel 106 may include, for
example, push buttons and other input and display de-
vices that can be used for configuration of the operation
of the multi-functional printer 100. For example, the op-
erator panel 106 may facilitate specification of the size
of print media, the type of finishing operation, and other
operational parameters, etc.

[0007] The apparatus for distributing print media 104
can function to receive print media and distribute print
media to at least two radial locations. The cut out of ex-
ternal housing 110 reveals the paper path 112 through
which print media is transported from image forming de-
vice 102. Depending on the positioning of diverter 114,
the print media can be diverted toward the apparatus for
distributing print media 104 or toward output tray 116 of
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the image forming device 102.

[0008] Still referring to FIG. 1, the apparatus for dis-
tributing print medial 04 includes an accumulator 105
that is pivotable about axis 122. The accumulator 105
has a print media inlet 118 and a print media outlet 119
to receive and discharge print media, respectively. The
apparatus for distributing print media 104 also includes
an actuator 201 (FIG. 2) operatively connected to the
accumulator 105 to pivot the accumulator 105 about ax-
is 122 to alternatively associate the print media outlet
119 with at least two radial locations. As shown in FIG.
1, print media outlet 119 of accumulator 105 is associ-
ated with radial location 124, however, the print media
outlet 119 can also be associated with radial locations
125 and 126, as well as a number of radial locations not
shown. The accumulator 105 can be associated with
many different radial locations.

[0009] When diverter 114 allows routing of the print
media to accumulator 105 as shown, print media is
moved through the accumulator 105 by top input roller
134 and bottom input roller 136 as it enters accumulator
housing 120. Upper plate 138 and a lower plate 140
guide each page of the print media toward staging loca-
tion 142. Print media handling apparatus other than top
input roller 134, bottom input roller 136, upper plate 138
and lower plate 140, may be employed to move and
guide the print media to staging location 142. The print
media outlet 119 is shown positioned at a first radial lo-
cation 124 where staging location 142 is aligned with
output bin 130. The print media which is transported to
staging location 142 while accumulator 105 is posi-
tioned at radial location 124 can be discharged to output
bin 130, and accumulator 105 can then be rotated about
axis 122 to other radial locations 125, 126, for example,
such that print media outlet 119 is aligned with output
bins 131, 132. The accumulator 105 is therefore in po-
sition to receive additional print media which can be
transported to staging location 142 and discharged
through print media outlet 119 to output bin 131 or 132.
Thus, the accumulator 105 is able to pivot about axis
122 to at least two radial locations to discharge print me-
dia to at least two output bins, although there may be
more radial locations and corresponding output bins to
the extent practicable.

[0010] The accumulator 105 can receive a single
sheet of print media and can then discharge the sheet
of print media to an output bin, for example, one of out-
put bins 130, 131, and 132, before receiving additional
pages of print media. Alternatively, the accumulator 105
can receive two or more sheets of print media and ac-
cumulate the sheets into a stack before discharging the
stack to an output bin 130, 131, 132.

[0011] Staging location 142 is configured to support
at least a portion of print media of a predefined dimen-
sion. The print media can be predefined to be any size,
for example, 17 inches by 14 inches, 8% inches by 11
inches, (i.e. legal, letter, A4, etc.), as is known by one
of ordinary skill in the art. For example, staging location
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142 may be sized to match or exceed the full size of print
media received by the accumulator. Still in other embod-
iments of the present invention, the staging location 142
can have a surface area sized to accommodate only a
portion of the print media rather than the full surface area
of the predefined print media that is handled by the ap-
paratus for distributing print media 104. For example,
the staging location can be less than 17 inches by 14
inches, and can be less than 8% inches by 11 inches,
and so on, and is smaller than the predefined print me-
dia. In such an arrangement, the staging location 142 of
the accumulator 105 can accommodate a portion of the
print media such that a remaining portion of the print
media that is not supported by the staging location 142
is external to the accumulator 105. Therefore, the stag-
ing location 142 may be smaller than the staging loca-
tion of an accumulator sized to support the entire sur-
face area of the print media, thereby contributing to a
more compact size of the accumulator 105.

[0012] Turning to FIG. 2, shown is a top cross-sec-
tional view of the apparatus for distributing print media
104, taken along line 2-2 of FIG. 1. In one embodiment
of the present invention the rotation of accumulator 105
about axis 122 is accomplished by virtue of an actuator
201 that includes a gear assembly having a pin 202 and
a gear 204. Gear 204 is in physical communication with
pin 202 and rotation of the gear 204 causes rotation of
the pin 202. Pin 202 is shown extending through the ac-
cumulator housing 120 and supported by an internal
housing 208 of the multi-functional printer 100 (FIG. 1).
Rotation of pin 202, which is in physical communication
with accumulator 105, causes the rotation of the accu-
mulator 105.

[0013] The actuator 201 further includes a motor 210
and gear 212 that engages the gear 204. The motor 210
can be, for example, a DC motor, an AC motor, a stepper
motor, or other suitable mechanism. The operation of
the motor 210 may be controlled by a control system
that includes controller 214, the details of which will be
further described below. Therefore, as shown in FIG. 2,
the motor 210 includes driveshaft 209 to which a gear
212 is attached. Gear 212 is engaged with the gear 204.
When the motor 210 is caused to move by the applica-
tion of an appropriate electrical signal thereto, the gear
212 rotates gear 204 and causes rotation of both the pin
202 and the accumulator 105. The pin 202 which is in
physical communication with accumulator 105 causes
the accumulator to rotate about axis 122. In an alterna-
tive embodiment, the drive shaft 209 is directly connect-
ed to the accumulator housing 120 to and rotates the
accumulator 105 without the need for a gear assembly,
for example, gears 212 and 204.

[0014] While the actuator 201 for rotating accumulator
105 about axis 122 is described as including the pin and
gear apparatus described above, the actuator 201 may
employ other approaches. For example, the actuator
201 may be a cam and follower apparatus, a pulley and
string apparatus, a rack and pinion apparatus, an "n-
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bar" linkage assembly, such as a two-bar and a four-bar
linkage assembly, for example, that converts linear
movement to rotational movement, a solenoid and pivot
lever apparatus, and other lever apparatus arrange-
ments for example, as well as other mechanical, elec-
trical and electro-mechanical apparatuses that facilitate
the rotation of accumulator 105 about the axis 122 as
can be appreciated by one of ordinary skill in the art.
[0015] Still referring to FIG. 2, as the print media en-
ters the accumulator 105 the print media can be moved
by upper rollers 134 and lower rollers 136 to staging lo-
cation 142. The lower plate 140 (FIG. 1) can be posi-
tioned above staging location 142 so that the print media
can drop into place by gravity onto the staging location
142. The apparatus for distributing print media 104 can
also include registration walls 220 and 222, and regis-
tration rollers 224 to align the edges of a single page or
multiple pages of the print media. Registration walls 220
and 222 are shown orthogonal to each other and ex-
tending upward from staging location 142. Registration
roller 224 exerts a force on a single sheet print media
as it drops onto the staging location, or exerts a force
on the topmost sheet of a stack of print media after it
drops onto a stack of print media from the lower plate
140. The force of the roller can be in a direction toward
a point of intersection of the registration walls 220 and
222 to square off a corner of print media. At least one
of the registration walls 220 and 222 can also include a
tab (not shown) which extends outward from at least one
of the registration walls 220 and 222 and over the stag-
ing location 142 to prevent the print media from curling
or riding upward onto the registration walls.

[0016] The dispensing apparatus can also include a
finishing device 230. The finishing device 230 can be
any device that operates on the print media, including
but is not limited to, a stapler, a punching device and a
glue applicator, for example, or another finishing device
as can be appreciated by those of ordinary skill in the
art. For example, assuming the finishing device 230 in
FIG. 2 is a stapler, the stapler can move vertically down-
ward toward a stack of print media to inject a staple into
the print media once the print media has been accumu-
lated and registered at the staging location 142.
[0017] Referring next to FIGS. 3 and 4, a description
of the operation of the apparatus for distributing print
media 104 is provided. A single page 302 of print media
is shown entering accumulator 105 between upper roller
134 and lower roller 136 and is guided between upper
plate 138 and lower plate 140 toward staging location
142. A stack of print media 304 is shown supported by
staging location 142. A first portion 306 of the topmost
page of the stack of print media 304, like the other pages
of the stack, is shown supported by the staging location
142 and a second portion 308 of the topmost page of
the stack of print media 304 is supported by output bin
130. Thus, a portion of the print media is located inside
the accumulator 105 and the remaining portion of print
media is external to the accumulator 105. The staging
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location 142 and accumulator 105 can thus be sized to
support less than the entire surface area of the print me-
dia and so the overall surface area, or footprint, of the
apparatus for distributing print media 104 can be corre-
spondingly reduced. Since a portion of the print media
is supported by the staging location 142, a finishing op-
eration, for example stapling, may be performed within
the accumulator by finishing device 230. Alternatively,
the staging location 142 may be as large as the print
media as was discussed above.

[0018] Once the finishing operation is completed, the
stack of print media 304 can be discharged from the ac-
cumulator 105 and fully placed on output bin 130. Still
referring to FIG. 3, beneath the staging location 142 is
a belt 310 that rotates when the print media is to be
moved off of the staging location 142 and out of accu-
mulator 105. The belt 310 can be moved by rollers 312
and 314, and the belt has at least one finger or protru-
sion 316 that moves through a slot (not shown) of the
registration wall 220 so that the protrusion 316 comes
into contact with the edge of the print media adjacent to
the registration wall 220. After protrusion 316 comes into
contact with the stack of print media 304, the protrusion
316 moves through a slot (not shown) of the staging lo-
cation to discharge the print media from the accumulator
105 as belt 310 rotates. Alternatively, any discharging
apparatus that can move the print media out of the ac-
cumulator 105 can be used. Optionally, lateral guides
(not shown) can be connected to the accumulator 105
to guide the edges of print media being transported by
the belt 310. Therefore, in this arrangement, moving
parts of the apparatus for distributing print media 104
are advantageously located inside the accumulator
housing 120 and print media may be discharged to sta-
tionary output bins 130, 131, and 132, without the need
for external moving parts. After print media is dis-
charged from the accumulator 105, the accumulator 105
can be moved to a different radial location or can remain
in the same radial location to receive additional print me-
dia. In any event, the output bins 130, 131, 132 remain
stationary at all times.

[0019] With specific reference to FIG. 4, the stack of
print media 304 is shown supported by output bin 130
and accumulator 105 has been rotated about axis 122
to radial location 126 to receive additional print media
of another print job. A sheet of print media 402 is shown
entering accumulator 105 between upper plate 138 and
lower plate 140 and will drop in staging location 142 onto
stack of print media 410. A first portion 412 of the top-
most paper of the stack of print media 410 is supported
by accumulator 105 and a second portion 414 of the top-
most paper of the stack of print media 410 is supported
by output bin 132. The pages of the print media can be
stacked and registered one by one until the last page is
received in the staging location 142. The stack of print
media 410 may then undergo a finishing operation be-
fore it is discharged from the accumulator 105.

[0020] While still referring to FIG. 4, the rotation of the
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accumulator 105 of the apparatus for distributing print
media 104 is denoted by the operating angle of rotation,
alpha. The operating angle of rotation oo may be, for ex-
ample, about 90 degrees or less, however, the angle of
rotation o can be greater or less than about 90 degrees
where practicable. The operating angle of rotation o. can
be set taking into account the force of gravity on the print
media, among other factors. For example, the angle B,
which is the angle between the horizontal plane and the
staging location 142 when the accumulator 105 is dis-
charging print media to uppermost output bin 130, may
be specified so as to allow retention of the stack of print
media 304 in the output bin 130.

[0021] The operating angle of rotation o. can also de-
pend on, the angle vy, which is the angle between the
horizontal plane and the staging location 142 when the
accumulator 105 is discharging the print media to the
lowermost output bin 132. The angle y may be specified
to ensure that the stack of print media 410 will not be
pulled away from the staging location 142 and registra-
tion wall 220 by the action of gravity. The angle y as
shown in FIG. 4 is the angle between the horizontal
plane and the staging location 142 above the horizontal
plane, however, the staging location 142 could also be
positioned below the horizontal axis, where practicable.
The number of output bins, for example, output bins 130,
131, 132, can depend upon the size operating angle of
rotation o necessary to physically align with the output
bins 130, 131, 132 and the space allotted between out-
put bins 130, 131, and 132, among other factors. The
spacing between output bins 130, 131, 132, for exam-
ple, is also a factor in determining the amount of print
media that can be accumulated on staging location 142
and the output bins. There can therefore be a tradeoff
between the number of output bins and the spacing be-
tween the output bins, given a predetermined operating
angle of rotation a.

[0022] The apparatus for distributing print media 104
can further include an apparatus for counterbalancing
the force of gravity on the accumulator 105 and print me-
dia which accumulates on the staging location 142. An
apparatus for counterbalancing can include, for exam-
ple, tension spring 320 shown in FIG. 3 and FIG. 4 which
can be attached to accumulator housing 120 on one end
and attached to external housing 110 of the multi-func-
tional printer on another end, for example. It is possible
for the apparatus for distributing print media 104 to op-
erate without an apparatus for counterbalancing, how-
ever, it can relieve the torque on the actuator 201, for
example, the pin 202 and gear 204 described above with
respect to FIG. 2.

[0023] In another embodiment of the present inven-
tion the apparatus for distributing print media 104 further
includes a controller 214 (FIG. 2) operatively coupled to
the actuator 201 (FIG. 2). The controller 214 sends and
receives signals that can dictate the rotation of accumu-
lator 105 to the different radial positions, including but
not limited to radial positions, 124, 125, and 126. For
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example, when a signal from the controller 214 is re-
ceived indicating that print media for a new print job is
coming, the actuator 201 moves the accumulator 105 to
a different radial position from its current position, to
align the staging location 142 with an output bin 130,
131, and 132. The controller 214 can also be operatively
coupled to at least one of the input rollers 134, 136, the
finishing device 230 and belt 310 to coordinate move-
ment of the print media. For example, when a signal
from the controller 214 is received indicating that the last
page of print media for a print job is entering the accu-
mulator 105, the controller 214 can signal the finishing
device 230 to perform a finishing operation, and the con-
troller 214 can also signal the belt 310 to move the print
media out of the accumulator 105 after finishing has oc-
curred. The controller 214 can then signal the actuator
201 to rotate the accumulator 105 to a different radial
location or to remain at the same radial location.
[0024] In one embodiment of the present invention as
described above with reference to FIG. 2, the actuator
201 can be a gear and pin arrangement, for example,
gear 204, gear 212 and pin 202 driven by motor 210 and
driveshaft 209. The motor 210 can be a stepper motor,
a DC motor, or an AC motor, for example, each of which
can be driven by a controller 214. A stepper motor can
have a separate control system that controls the actions
of the motor based on a predetermined number of puls-
es by the motor. The operation of a DC or AC motor, for
example, may be controlled to dictate positioning of the
accumulator 105 by the operation of a micro-switch or
limit switch or other types of sensors. For example, limit
switches or micro-switches can be positioned at the ra-
dial locations where the accumulator 105 lines up with
each outputbin, 130, 131, 132, for example, thereby sig-
naling the controller 214 upon contact to turn off the mo-
tor. As another example, phototransistors can be posi-
tioned at each output bin 130, 131, 132, for example, to
track a light emitting diode positioned to move with the
accumulator 105. For example, in an initial state, a mi-
cro-switch can be open and no power is applied to motor
210. A signal from controller 214 device can causes the
micro-switch to close thereby applying power to motor
210 to cause the accumulator 105 to rotate. This action
can cause the micro-switch to open again and to remove
power from the motor 210. The process repeats itself,
as required, when a new print job is detected from the
controller 214.

[0025] FIG. 1 shows an example of one of the many
ways in which the apparatus for distributing print media
104 can be used, where several arrangements are pos-
sible. The apparatus for distributing print media 104 is
positioned between an image forming apparatus 102
and a plurality of output bins 130, 131, 132. In another
embodiment of the present invention, the apparatus for
distributing print media further includes at least two out-
put bins, for example, output bins 130, 131, 132, which
are stationary relative to an axis 122. By stationary it is
meant that the output bins do not move relative to axis
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122 about which the accumulator 105 rotates. For ex-
ample, in one embodiment, the output bins 130, 131,
132, can be attached to a housing, for example, internal
housing 208 of FIG. 2, that supports a pin 202 (FIG. 2)
along the axis 122 as a single unit and attached to an
image forming device102 (FIG. 1) inside a common
housing 110 (FIG. 1) or as a separate modular device
(not shown).

[0026] Although the invention is shown and described
with respect to certain embodiments, it is obvious that
equivalents and modifications will occur to others skilled
in the art upon the reading and understanding of the
specification. The present invention includes all such
equivalents and modifications, and is limited only by the
scope of the claims.

Claims

1. An apparatus for distributing print media 104 com-
prising:

an accumulator 105 pivotable about an axis
122, the accumulator 105 having a print media
inlet 118 and a print media outlet 119;

an actuator 201 configured to pivot the accu-
mulator 105 about the axis 122.

2. The apparatus of claim 1 wherein:

the accumulator 105 comprises a staging loca-
tion 142 configured to support at least a portion
of a print media; and

the accumulator 105 receives the print media
and supports at least a portion of the print me-
dia at the staging location 142.

3. The apparatus of claim 2 wherein the surface area
of the staging location 142 is less than the size of
the print media.

4. The apparatus of claim 1 further comprising:

aregistration roller 224 that moves the print me-
dia against a registration wall 220 to align an
edge of the print media; and

a finishing device 230 disposed inside the ac-
cumulator 105 to perform a finishing operation
on the print media.

5. The apparatus of claim 1 further comprising:

a first output bin 130 and a second output bin
132 which receive print media discharged from
the accumulator 105; and

the first output bin 130 and the second output
bin 132 are stationary relative to the axis 122.
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6. A method for distributing print media comprising:

aligning an accumulator 105 with a first location
124;

receiving print media through an inlet of the ac-
cumulator 105;

dispensing the print media through an outlet of
the accumulator 105 at the first location 124;
rotating the accumulator 105 about an axis 122
of rotation to align the accumulator 105 with a
second location 126.

7. The method of claim 6 further comprising, support-
ing a portion of the print media on a staging location
142 in the accumulator 105.

8. The method of claim 6 further comprising:

receiving sheets of the print media sequentially
through the inlet 118; and

accumulating sheets of the print media in the
accumulator 105 before dispensing the sheets
of the print media through the outlet of the ac-
cumulator 105.

9. The method of claim 6 further comprising, transport-
ing the sheets of the print media from the inlet 118
of the accumulator 105 to a staging location 142 in
the accumulator 105 prior to dispensing the sheets
of the print media.

10. The method of claim 6 further comprising:

positioning print media received at the inlet 118
such that a portion of the print media is support-
ed by a staging location 142 in the accumulator
105 and a portion of the print media is support-
ed by an output bin 130; and

accumulating the print media prior to dispens-
ing the print media from the accumulator 105.
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